UNIVERSITE  CADI  AYYAD 
FACULTE  DES  SCIENCES 
SEMLALIA  - MARRAKECH 


Departement  de  Chimie 
Annee  2014  - 2015 


Filiere  SMP/SMC  - S2 

Thermochimie  Serie  3 

Corrige 


Exercice  1 

1-  S°i=  152,2  J.K-i-moH  - S°(  Br2,  1)  et  S°2  = 245,2  J/K-mol  = S°(  Br2,  g) 
car  S°(gaz)  > S°(liquide) 

2-  a)  N2(g)  + 2 02(g)  ->  N204(g)  ArS°  = - 297,2  J.Kbmol1 

b)  N2(g)  + 2 02(g)  ->  2 N02(g)  ArS°  = - 121,5  J.Kbmol1 

c)  N2(g)  + 02(g)  ->  2 NO  (g)  ArS°  = 24,5  J.Kbmol1 

ArVg(a)  = -2  ; Arvg(b)  = -1;  Arvg(c)  = 0 
ArS°a  < 0 diminution  du  desordre  car  Arvg(a)  < 0 

ArS°b  < 0 diminution  du  desordre  car  Arvg(b)  < 0 

ArVc  = 0 : ArS°c  faible  : faible  variation  du  desordre. 

| ArVg(a)  | > | ArVg(b)  | — > | ArS°a  | > | ArS°b  | : la  reaction  a)  est  accompagnee 
d’une  plus  forte  diminution  du  desordre  que  la  reaction  b). 


Exercice  2 
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S°298(H20,  1)  = 71,498  J.KKmolK 

2-  H2(g)  + y2  02(g)  — H20(i) 

AfS°298(H20,  1)  = S°(  H20,  1)  - S°(  H2,  g)  - 1/2S°(02,  g) 

AfS°298(H20,  1)=  -161 ,602  J.Ki.moli. 

3-  2H2(g)  + 02(g)  ->  2H20(i) 

a-  ArS°298  = 2AfS°298(H20,  1)  = -323 ,204  J.Ki.mol  K 
b-  ArS°298  = 2S°(  H20,  1)  - 2S°(  H2,  g)  - S°(02,  g) 

ArS°298=  -323 ,204  J.Ki.moli. 

4-  AS°syst  = §.  ArS°298  ; ^ = 0.125mol  ; AS°sVSt  = -40,4  J.K ^ 


Exercice  3 

1 et  2- 

2S02(g)  + 02(g)  - 2S03(g)  (1) 

ArH°(l)  = 2AfH°(S03,  g)-  2AfH°(S02,  g) 

ArH°(l)=  -197,8  kJ.mol1  < 0 reaction  exothermique 

ArS°(l)  = 2S°(  S03,  g)  - 2S°(  S02,  g)  - S°(02,  g)=  -188  J.K-bmol-i<0 
ArS°(l)  <0  on  a diminution  du  desordre  car  Av(g)  < 0. 
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FeCl2(s)  + l/2Cl2(g)  ->  FeCl3(s)  (2) 

ArH°(2)  = AfH°(FeCl3,  s)  - AfH°(FeCl2,  s) 

ArH°(2)  = -57,2  kJ.mol-1  < 0 reaction  exothermique 

ArS°(2)  = S°(FeCl3,  s)  - S°(FeCl2,  s)  -1/2  S°(C12,  g)=  -89,2  J.K-bmol-1 
ArS°(2)  <0  on  a diminution  du  desordre  car  Arv(g)  < 0. 


CH4(g)  +H20(g)  ->  CO(g)  + 3H2(g)  (3) 

ArH°(3)  = AfH°(CO,  g)  - AfH°(CH4,  g)  - A^HaO,  g) 

ArH°(3)  = 206,1  kJ.mol1  > 0 reaction  endothermique 
ArS°(3)=S°(  CO,  g)-3S°(H2,  g)-3S°(  H20,  g)-S°(CH4,  g)=214,2  J.Kbmol1 
ArS°(3)  > 0 on  a augmentation  du  desordre  car  Arv(g)  > 0. 


2 - Condition  de  spontaneity  : ArS0>ArH°/T  ou  ArG°  = ArH°  - TArS°<0 
ArG°(l)=  -141,776  kJ.moHcO  reaction  spontanee  a T=298K  et  P=lbar 
ArG°(2)  =-30,618  kJ.mol-1  <0  reaction  spontanee  a T=  298K  et  P=lbar 
ArG°(3)  = 142,268  kJ.mol-1  > 0 reaction  non  spontanee  a T = 298K  et 
P=  lbar 


3-  La  reaction  (3)  est  spontanee  si  ArG°T(3)  = ArH°  - TArS°<0 
ArG°T(3)  = 206,1  -T.  214,2.10-3  < 0 

=>  T > (206,1/  214,2.10-3  ) = 962, 2K. 


Exercice  IV  AfG°(NQ2,  g)  = +51,3  kJ.mol 1 


1-  ArG°298  = AfG°(N02,  g)  + 3/ 2AfG°(  H20,  g)  - AfG°(NH3,  g) 

ArG°298  = - 286,85  kJ/mo 
ArG°  298  < 0 : la  reaction  est  spontanee  a T = 298  K 

2- D’apres  de  transformation  on  a : 
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4T  = - 27,65  J.K~\morx 
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A ,H°613  = A rH°2„  + 
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■\,pH°(H20,1)  + - \Cp(H20,g)dT=- 281,87  kJ/mol 


373 


A ,.G6°73  = A rH°13  -TArSg73  = -263,26  kJ / mol 
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